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METHOD FOR ACCELERATED RETROFIT 
CERTIFICATION 

FIELD OF THE INVENTION 

This invention relates generally to system certification and, 
more specifically, to a method for accelerating system certi 
fication. 

BACKGROUND OF THE INVENTION 

Projects for modifying current airplanes or other complex 
systems rely on the experiences of many skilled individuals to 
ensure certification of the project is complete. In addition, 
many labor-hours and up to two months of time may be 
required to develop a comprehensive certification strategy, 
i.e. an understanding of all the complexities (costs, labor 
hours, etc.) needed to complete the certification. When modi 
fication or retrofit projects are quoted to a client, Such as an 
airline, a quotation for the modification or retrofit is often 
given before a comprehensive certification Strategy has been 
developed. Therefore, costs and complexities of completing 
the certification for the modification or retrofit often are not 
understood and therefore may be overlooked in the cost pro 
posal submitted to the client. 

Therefore, a need exists for accelerating the process in 
which to generate a certification strategy. 

SUMMARY OF THE INVENTION 

A system, method, and computer program product for esti 
mating man-hours and costs to complete a certification of a 
modification to a system are provided. By accelerating the 
estimating process a designer or project proposer quickly 
understands the costs and man-hours required to complete the 
certification process. In addition, the burden on engineering 
departments, qualified certification experts, and others cur 
rently requested to partake in the certification strategy devel 
opment process is greatly reduced. 
The method includes entering one or more components 

that require certification activity based on the modification. 
Other components that require certification activity because 
they are affected by the entered one or more components are 
automatically identified based on the entered one or more 
components. The scope of work needed to complete certifi 
cation for each of the entered and identified components is 
identified. The method then determines if the entered and 
identified components and the associated scopes of work 
apply to the modification, and generates an estimate of man 
hours and costs needed to complete certification based on all 
of the determined scopes of work. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred and alternative embodiments of the present 
invention are described in detail below with reference to the 
following drawings. 

FIG. 1 is a block diagram of an example system for per 
forming the process of the present invention; 

FIGS. 2 and 3 are flow diagrams illustrating the process 
performed by the system shown in FIG. 1; 

FIGS. 4-14 are screen shots of an example network inter 
face tool that performs the process illustrated in FIGS. 2 and 
3; and 

FIG. 15 is an example of an outputted report produced by 
operation of the screen shots illustrated in FIGS. 4-14. 
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2 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a tool for estimating the 
Scope of work and costs required for a certification process 
required for a modification or retrofit of an existing complex 
system. The present invention greatly accelerates the process 
of developing a certification strategy. Examples of complex 
systems are airplanes, motor vehicles, satellite systems, or 
any other device that requires satisfying certification require 
ments on components (commodities), wherein modification 
of some components will affect certification requirements on 
other components. 

FIG.1 illustrates an example system 30 used in implement 
ing the present invention. The system 30 includes one or more 
modification proposer systems 32 coupled to a server 34 over 
a network 36. The proposer system 32 and the server 34 are 
preferably processor-based systems. The network 36 is one of 
a public or private data network. Connected to the server 34 is 
a database 38 that includes information about how compo 
nents relate to other components based on a complex system 
model type, queries relating to the components, certification 
methods and regulations, and the relationship of the methods 
and regulations to the components. For example, a complex 
vehicle Such as an airplane includes numerous components 
located in any given section of the airplane. When modifying 
or retrofitting a component located in a certain area of the 
airplane, certification requirements of other components may 
be affected. In this example, the server 34 executes an appli 
cation program that generates an interactive web-based tool. 
An example of such a tool is shown in FIGS. 4-14 below. The 
tool is accessed by a user at the modification proposer system 
32 over the network 36. In an alternate embodiment, the 
application program is executed directly on the proposer sys 
tem 32. 

Because a user, e.g. design engineer, literally does not 
understand what components will effect other components in 
areas in which the user does not work, there exists a condition 
where affected components may be initially ignored when 
trying to estimate the cost in completing a certification pro 
cess. The design engineer typically queries a designated engi 
neering representative (DER) who has experience with and 
knowledge of specific components and their associated gov 
ernment regulations that must be adhered to in order to pass 
the certification process. The DER also has government 
authority, to certify the component they are given authority 
over. For example, in the U.S. the authority comes from the 
Federal Aviation Administration (FAA). The database 38 
includes information regarding how specific government 
regulations relate to specific components. This is knowledge 
that the DERs possess. Through their experience, DERs 
develop and posses an understanding of component and regu 
latory inter-dependencies. This DER understanding is 
included in the database 38. By maintaining this information 
in an easily accessible location, the process of generating a 
certification strategy is greatly accelerated. 

FIG. 2 illustrates a process performed by the system 30 
shown in FIG. 1. First, at block 40, a design engineer or other 
designated person enters information relating to a modifica 
tion project as prompted by the application program resident 
on the server 34 and viewed as a page. Such as HTML pages, 
on the proposer system32. Next, at block 42, the application 
program determines the estimated costs and man-hours for 
completing a certification of the entered modification pro 
posal. The process is described in more detail below with 
respect to FIG. 3. 

FIG. 3 illustrates in more detail the process performed by 
the application program resident on the server 34 as described 
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in FIG. 2. First, at block 50, the user (e.g., design engineer) 
enters known components that will be affected by a desired 
modification project. Next, at block 52, the application pro 
gram automatically identifies any other components that 
might be affected by the entered components based on the 
information stored in the database 38. At block 54, the user 
determines if the entered and identified components apply to 
the modification. In one embodiment, the application pro 
gram provides an interactive query that helps the user deter 
mine applicability of entered and identified components. 
Then, at block 56, the application program, using the stored 
information, determines any associated certification regula 
tions or requirements, a designated engineering representa 
tive(s), and a method of compliance for each determined 
applicable component. At block 58, the application program 
generates time estimates in order to satisfy the determined 
methods of compliance and the user reviews and edits the 
generated time estimates, if desired. Finally, at block 60, the 
application program generates a man-hour and cost estimate 
needed for completing the certification process for the modi 
fication project. This process can take less than a day, thereby 
allowing the person performing the modification to quickly 
access certification costs and include these costs when giving 
a bid for a modification project. 

Given by way of a non-limiting example, FIGS. 4-14 illus 
trate pages (web-based tool) generated by the application 
program at the server 34. FIG. 4 illustrates an initial entry 
page that allows the user to identify a new proposal/project in 
field block 106 or to access a preexisting stored project as 
identified in a pull down menu 108. This web-based tool 
includes a series of pages that are accessed by activation of 
execution buttons on a presently displayed page, or by select 
ing one of a number of associated tabs or buttons 104. 

FIG. 5A illustrates a general project information page that 
allows the user to enter the user's name in name field blocks 
124, a description of the project for modification in fieldblock 
126, and the start and end date in field blocks 130 and 132. 
The user also selects a status of the modification from a scroll 
down menu of selections window 128. In a scroll down air 
craft model types menu of selections window 136, the user 
identifies which aircraft model types apply to the modifica 
tion project. In this example, aircraft model type selection is 
performed by highlighting model types. A delete key 138 is 
used to clear all entries in the window 136 that have been 
highlighted. However, it will be appreciated that other selec 
tion methods may be used as well. For example, in another 
embodiment a desired model may be highlighted and an 
“add key (not shown) may be activated. 

FIG. 5B illustrates a general project information page that 
is presented if the user enters a new project into field block 
106 as shown in FIG. 4. In a new project, the user has not 
selected any components/commodities certification affected 
by the modification project. Therefore, a commodities list 
140 is presented to the user. The commodities list 140 is 
preferably a scroll down list that allows the user to select from 
a preset list of commodities. 

FIG. 6 illustrates an impacted commodities page 142. The 
impacted commodities page 142 includes a commodity selec 
tion/deselection section 146 and a user aid section 148. The 
commodity selection/deselection section 146 includes a 
scroll down impacted commodities window 152, a scroll 
down potential impacted commodities window 154, and a 
nonimpacted commodities scroll down window 156. The 
impacted commodities window 152 includes all the aircraft 
system commodities selected from the commodities list 140 
as shown in FIG. 5B and those commodities determined to be 
impacted upon based on the information in the database38. In 
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4 
between each of the scroll down windows are left and right 
arrow buttons 160a-160d that allow the user to move identi 
fied commodities from one adjacent scroll down window to 
the other adjacent window in the direction the arrow is point 
ing. For example, if the user decides that the commodity 
electrical/electronic does not apply to the project and is pres 
ently shown in the impacted commodities window 152, the 
user highlights electrical/electronic in the impacted com 
modities window 152 by activating a cursor over this com 
modity and then selects the right arrow button 160a. The 
electrical/electronic commodity then moves to the potential 
impact window 154. The commodities that are listed in the 
impacted and potentially impacted commodities windows 
152 and 154 include at least those commodities that were 
previously selected in the commodities list 140, but also 
include other commodities that may be affected as deter 
mined by the application program and information stored in 
the database 38 that identifies any other impacted systems. A 
commodity is affected ifa certification activity must occur for 
it. The purpose of page 142 is to get the user to positively 
remove any potentially impacted commodities that were 
determined to be potential impacts by the system/application 
program. The user must either move the potentially impacted 
commodities to the impacted commodities window 152 or to 
the nonimpacted commodities window 156. 

Section 148 includes a likely impacted commodities scroll 
down window 166 and a possible impacted commodities 
scroll down window 168. In order to help the user to deter 
mine whether any of the items listed in section 146 have any 
impact on the entered project, in section 148 the user selects 
a query that relates to an item activated by the user using an 
interface device, such as a cursor control device. Then, the 
user activates a helper question button 164 that causes the 
application program to presentahelper question window 170, 
see FIG. 7. Referring now to FIG. 7, the helper question 
window 170 includes a questions table 176 with questions 
relating to at least one of a number of impacted or affected 
relationship categories, such as physical/spatial relationship, 
function relationship, or safety relationship. The purpose of 
the helper question window 170 is to prompt the user to 
consider comprehensive relationships in the accelerated esti 
mating environment of this invention. 

Referring now to FIG. 8, after the user has satisfied the 
requirements of page 142, the user is presented with a regu 
lations detail screen 204. The regulations detail page 204 
includes a table 205 that includes regulation titles in a left 
column 206. In this example the regulation titles are from the 
Federal Aviation Regulations (FAR), that are affected at least 
in part by one or more of the commodities listed in the 
impacted commodities window 152. A second column 208 
and a third column 210 indicate various regulations and 
requirements, such as the actual FAR number and how the 
Joint Aviation Requirements (JAR), a European regulatory 
system, correspond to the identified FAR title. A designated 
engineering representative (DER) column 212 identifies the 
physical DER group or the actual DER assigned to that FAR 
title. The following columns 214 indicate each of the items 
presented in the completed impacted commodities list win 
dow 152 and identify a method of compliance for completing 
certification on the specific item to comply with the FAR 
identified in column 208 in the same row. The types of meth 
ods of compliance available in this example are testing, dem 
onstrating, simulating, analysis, and inspection. However, 
other compliance methods may apply depending upon the 
needs of the project certification. 

FIG. 9 illustrates a certification deliverables page 230. The 
certification deliverables page 230 includes a table 232 that 
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includes a category column 236 that identifies a category of 
deliverables. The table 232 also includes in column 238 the 
certification deliverables that are associated with the pre 
sented category titles. A third column 240 includes any FAA 
form required for certification of or accompaniment with the 
deliverable identified in column 238. 

FIG. 10 illustrates a certification methods identifier page 
250. The certification methods identifier page 250 allows the 
user to select whether the modification is a major or a minor 
modification as identified by selectors 254 and allows the user 
to view what scope of work is required under various method 
topics. The various method topics are listed icons 255-264. 
The icons include a foreign certifications icon 255, a service 
bulletin icon 256, a supplemental type certification (STC) 
icon 258, a no tech objection (NTO) icon 260, a designated 
alteration stations (DAS) icon 262, and a technical standard 
order (TSO) icon 264. When the user moves a cursor over one 
of these icons 255-264, the user is presented (e.g. pop-up 
window) with information related to the associated icon. As 
shown in page 250, only the foreign certifications icon 255, 
service bulletin icon 256, and STC icon 258 are highlighted, 
thereby indicating that the application program has deter 
mined that these are methods and/or costs associated with the 
icon required to be performed in order to complete the certi 
fication process based on the previously entered information. 
A non-highlighted icon indicates that there were no associ 
ated costs or methods required to be paid or performed for the 
certification process of the project. 

FIG. 11 illustrates a page 270 that includes a foreign cer 
tification methods table that is presented upon selection of the 
foreign certifications icon 255 as shown in FIG. 10. The 
foreign certification methods table 272 includes a first col 
umn 274 that shows certification deliverable titles, a second 
column 276 that shows man-hour and costestimates related to 
each of the deliverables included in the first column 274, and 
a third column 280 that shows tracability or related FAA 
documents and FAR or JAR requirements. The second col 
umn 276 includes blocks that allow the user to enter various 
information, such as number of meetings, visits, trips, num 
ber of people required to complete these meetings, and num 
ber of man-hours associated with each. Other items included 
in the second column 276 are number of inputs and number of 
forms required for completion of the associated certification 
deliverables. Also included in the table 272 is an estimate of 
foreign regulatory agency fees with an adjustable hourly rate 
and number of man-hours associated therewith. At the bottom 
of the page 270 is a grand total window 282 that shows the 
number of man-hours as calculated by an algorithm in the 
application program using the numbers that were entered in 
the second column 276. FIG. 12 presents a page similar to 
page 270 that is presented upon activation of the service 
bulletin icon 256 as shown in FIG. 10. FIG. 13 presents a 
supplemental type certification table when the STC icon 258 
is selected from FIG. 10. 
Once all of the method tables shown in FIGS. 11-13 have 

been completed, the user can generate various reports from a 
reports page 320 as shown in FIG. 14. The reports page 320 
includes a table 322 that includes a first column 324 that lists 
broad titles of reports and a second column 326 that includes 
specific types and options of reports, some of which are 
adjustable by the user. The user has the ability to select from 
various other reports, such as estimate cost sheets, certifica 
tion deliverables, impacted commodities, associated DERs, 
associated FAR/JARs, methods for completing commodity 
requirements, any associated comments, and type certifica 
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6 
tion data sheet. Other reports can be implemented into the 
system provided a link is inserted to retrieve the desired 
document or report. 

FIG. 15 illustrates a certification quote summary 350 
printed from selection of a link from the reports table 322. The 
certification quote summary 350 is a summary of the infor 
mation included in each of the method tables shown in FIGS. 
12-14. The quote summary 350 presents a quick report of 
Some of the costs and man-hours required to complete certi 
fication of the entered modification. 

In an alternate embodiment, a partial Subset of information 
from the database 38 is implemented in a hardcopy document 
for distribution to users (design engineers). In this embodi 
ment, the user receives training on how to use the distributed 
hard copy document. By using the hard copy document the 
user can quickly identify if any components to be modified 
affect other components that would require certification 
activity. 

While the preferred embodiment of the invention has been 
illustrated and described, as noted above, many changes can 
be made without departing from the spirit and scope of the 
invention. Accordingly, the scope of the invention is not lim 
ited by the disclosure of the preferred embodiment. Instead, 
the invention should be determined entirely by reference to 
the claims that follow. 

What is claimed is: 
1. A computer-implemented method for estimating man 

hours and costs to complete regulatory certification of a modi 
fication to a system, the method comprising: 

entering one or more components of the system involved in 
the modification in a computing device; 

based on the entered one or more components of the sys 
tem, automatically identifying other components of the 
system that may be involved in the modification; 

determining which of the automatically identified other 
components of the system to include in the modification; 

identifying which of the entered components and the 
included other components involved in the modification 
require regulatory certification activity based on the 
modification; 

determining at least one scope of work needed to complete 
regulatory certification for each of the entered and 
included other components; 

wherein determining the other components to include in 
the modification, identifying which of the entered com 
ponents and the included other components that require 
regulatory certification, and determining at least one 
Scope of work further comprises: 

answering questions to prompt a user to consider at least 
one comprehensive relationship between the entered 
components and the included other components; and 

generating an estimate of man-hours and costs needed to 
complete regulatory certification based on all of the 
determined scopes of work. 

2. The method of claim 1, wherein each scope of work 
comprises one or more methods of compliance to be per 
formed in order to satisfy one or more government regula 
tions associated with the component, and wherein the esti 
mate includes estimated man-hours and costs for performing 
the one or more methods of compliance. 

3. The method of claim 2, wherein the one or more methods 
comprises at least one of testing, demonstrating, simulating, 
analyzing, or inspecting. 

4. The method of claim 2, wherein the government regula 
tions are one of federal aviation regulation or joint aviation 
requirement. 
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5. The method of claim 1, wherein determining comprises 
Supplying queries to a user, wherein the queries relate to 
applicability of an associated component. 

6. The method of claim 5, wherein the queries are at least 
one of a physical, spatial, functional, or safety query. 

7. The method of claim 1, wherein the system is an aircraft, 
wherein entering comprises entering aircraft model type 
affected by the modification, and wherein identifying is fur 
ther based on the entered aircraft model type. 

8. The method of claim 1, further comprising identifying 
any certification deliverables based on the determined appli 
cable components and associated scopes of work. 

9. The method of claim 8, wherein identifying further 
comprises identifying government forms associated with the 
identified deliverables. 

10. A computer-based apparatus for estimating man-hours 
and costs to complete regulatory certification of a modifica 
tion to a system, the apparatus comprising: 

means for entering one or more components of the system 
involved in the modification; 

means for automatically identifying other components of 
the system that may be involved in the modification 
based on the entered one or more components; 

means for determining which of the automatically identi 
fied other components of the system to include in the 
modification; 

means for identifying which of the entered components 
and the included other components involved in the 
modification require regulatory certification activity 
based on the modification; 

means for determining at least one scope of work needed to 
complete certification for each of the entered and 
included other components; 

wherein the means for determining the other components 
to include in the modification, the means for identifying 
which of the entered components and the included other 
components that require regulatory certification, and the 
means for determining at least one scope of work further 
comprises: 

means for answering questions to prompta user to consider 
at least one comprehensive relationship between the 
entered components and the included other components; 
and means for generating an estimate of man-hours and 
costs needed to complete regulatory certification based 
on all of the determined scopes of work. 

11. The apparatus of claim 10, wherein each scope of work 
comprises one or more methods to be performed in order to 
satisfy one or more government regulations associated with 
the component, and wherein the estimate includes estimated 
man-hours and costs for performing the one or more methods 
of compliance. 

12. The apparatus of claim 11, wherein the one or more 
methods comprises at least one of testing, demonstrating, 
simulating, analyzing, or inspecting. 

13. The apparatus of claim 11, wherein the government 
regulations are one of federal aviation regulation or joint 
aviation requirement. 

14. The apparatus of claim 10, wherein determining com 
prises Supplying queries to a user, wherein the queries relate 
to applicability of an associated component. 

15. The apparatus of claim 14, wherein the queries are at 
least one of a physical, spatial, functional, or safety query. 

16. The apparatus of claim 10, wherein the system is an 
aircraft, wherein the means for entering comprises a means 
for entering aircraft model type effected by the modification, 
and wherein the means for identifying identifies further based 
on the entered aircraft model type. 
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17. The apparatus of claim 10, further comprising a means 

for identifying any certification deliverables based on the 
determined applicable components and associated Scopes of 
work. 

18. The apparatus of claim 17, wherein the means for 
identifying any certification deliverables further comprises a 
means for identifying government forms associated with the 
identified deliverables. 

19. A computer-readable storage medium having stored 
thereon computer-executable instructions for estimating 
man-hours and costs to complete regulatory certification of a 
modification to a system, said instructions when executed on 
a computer causes the computer to perform a method com 
prising the step of 

receiving entry of one or more components of the system 
involved in the modification; 

automatically identifying other components of the system 
that may be involved in the modification based on the 
entered one or more components; 

allowing a user to determine which of the automatically 
identified other components of the system to include in 
the modification; 

identifying which of the entered components and the 
included other components involved in the modification 
require regulatory certification activity based on the 
modification; 

determining at least one scope of work needed to complete 
regulatory certification for each of the entered and 
included other components; 

wherein determining the other components, identifying 
which of the entered components and the included other 
components that require regulatory certification, and 
determining at least one scope of work further com 
prises: 

answering questions to prompt a user to consider at least 
one comprehensive relationship between the entered 
components and the included other components; and 

generating an estimate of man-hours and costs needed to 
complete regulatory certification based on all of the 
determined scopes of work. 

20. The computer-readable storage medium of claim 19, 
wherein each scope of work comprises one or more methods 
to be performed in order to satisfy one or more government 
regulations associated with the component, and wherein the 
estimate includes estimated man-hours and costs for perform 
ing the one or more methods of compliance. 

21. The computer-readable storage medium of claim 20, 
wherein the one or more methods comprises at least one of 
testing, demonstrating, simulating, analyzing, or inspecting. 

22. The computer-readable storage medium of claim 20, 
wherein the government regulations are one of federal avia 
tion regulation or joint aviation requirement. 

23. The computer-readable storage medium of claim 19, 
wherein the component configured to allow a user to deter 
mine comprises a component configured to Supply queries to 
a user, wherein the queries relate to applicability of an asso 
ciated component. 

24. The computer-readable storage medium of claim 23, 
wherein the queries are at least one of a physical, spatial, 
functional, or safety query. 

25. The computer-readable storage medium of claim 19, 
wherein the system is an aircraft, wherein the component 
configured to receive an entry comprises a component con 
figured to receive an entry of aircraft model type effected by 
the modification, and wherein the component configured to 
identify is further configured to identify based on the entered 
aircraft model type. 
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26. The computer-readable storage medium of claim 19, 
further comprising a component configured to identify any 
certification deliverables based on the determined applicable 
components and associated Scopes of work. 

27. The computer-readable storage medium of claim 26, 
wherein the component configured to identify any certifica 
tion deliverables further comprises a component configured 
to identify government forms associated with the identified 
deliverables. 

28. An estimating system for estimating man-hours and 
costs to complete regulatory certification of a modification to 
a system, the estimating system comprising: 

a database configured to store an estimating application 
program and related information; 

a server coupled to the database, the server comprising a 
processor configured to generate a interface tool by 
executing the stored estimating application program; 
and 

one or more computer-based user devices in communica 
tion with the server over a network connection, the one 
or more computer-based user devices comprising: 

a user interface device configured to present the interface 
tool, and allow a user to enter one or more components of 
the system involved in the modification; 

wherein the estimating application program comprises: 
means for automatically identifying other components of 

the system that may be involved in the modification 
based on the entered one or more components and 
related information stored in the database; 

means for determining which of the automatically identi 
fied other components of the system to include in the 
modification; 

means for identifying which of the entered components 
and the included other components involved in the 
modification require regulatory certification activity 
based on the modification; 

means for determining at least one scope of work needed to 
complete regulatory certification for each of the entered 
and included other components; 

wherein the means for determining the other components 
to include in the modification, the means for identifying 
which of the entered components and the included other 
components that require regulatory certification, and the 
means for determining at least one scope of work further 
comprises: 
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means for answering questions to prompt a user to con 

sider at least one comprehensive relationship between 
the entered components and the other components; 
and 

means for generating an estimate of man-hours and costs 
needed to complete regulatory certification based the 
determined scopes of work. 

29. The estimating system of claim 28, wherein each scope 
of work comprises one or more methods to be performed in 
order to satisfy one or more government regulations associ 
ated with the component, and wherein the estimate includes 
estimated man-hours and costs for performing the one or 
more methods of compliance. 

30. The estimating system of claim 29, wherein the one or 
more methods comprises at least one of testing, demonstrat 
ing, simulating, analyzing, or inspecting. 

31. The estimating system of claim 29, wherein the gov 
ernment regulations are one of a federal aviation regulation or 
a joint aviation requirement. 

32. The estimating system of claim 28, wherein interface 
tool comprises queries, wherein the queries relate to applica 
bility of an associated component. 

33. The estimating system of claim 32, wherein the queries 
are at least one of a physical, spatial, functional, or safety 
query. 

34. The estimating system of claim 28, wherein the system 
is an aircraft, wherein the interface tool comprises a means for 
entering aircraft model type effected by the modification, and 
wherein the means for identifying identifies further based on 
the entered aircraft model type. 

35. The estimating system of claim 28, wherein the esti 
mating application program further comprises a means for 
identifying certification deliverables based on the determined 
applicable components and associated Scopes of work. 

36. The estimating system of claim 35, wherein the means 
for identifying any certification deliverables further identifies 
government forms associated with the identified deliverables. 

37. The estimating system of claim 35, wherein the related 
information stored in the database comprises information 
regarding how changes to components affect certification 
requirements to other components, regulatory information, 
and information regarding methods of work required to meet 
certification requirements. 
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